This study examines the effects of branding and packaging on young children's taste preferences.
T he childhood obesity epidemic has prompted increased interest in food marketing to children, 1 and various national and international initiatives have recommended that limits be placed on the types of foods promoted to children. [2] [3] [4] Despite this heightened interest, limited research examines how especially young children -namely preschoolers -respond to brand and packaging appeals.
Recent research has examined the age at which children can identify the persuasive intent of fast food advertising 5 and whether brand characters can positively influence young children's (ages [4] [5] [6] preference for fruit. 6 Research has also found that children as young as three recognize brands and what they symbolize. 7 Yet it was a study released out of Stanford University in August 2007 that captured significant media and public attention, and served as the impetus for this article.
The study, "Effects of Fast Food Branding on Young Children's Taste Preferences," sought to examine the influence of McDonald's branding on the taste selections of preschool children from lowincome families. Thomas Robinson and colleagues selected McDonald's because "it is the largest fast food advertiser in the United States" and because they "expected most, if not all, preschool children to be familiar with the McDonald's brand because of extensive marketing." 8(p.793) In the study (hereafter referred to as the Robinson study), 63 preschool children tasted five pairs of food, including a McDonald's hamburger, fries and Chicken McNugget ® , as well as baby carrots and milk. Each food "pair" was identical. However, one portion was served in packaging from McDonald's, and the other in plain white wrapping. The researchers found that "3-to 5-year-olds preferred the taste of foods they perceived to be from McDonald's." 8(p. 793) The study also reported "significantly greater effects of branding among children with more television sets in their homes and children who ate food from McDonald's more often." 8(p.792) The Robinson study received considerable media attention, [9] [10] [11] [12] with the New York Times affirming, "If it says McDonald's, then it must be good." 9 The fact that 54% of the children in the study indicated that even carrot sticks in McDonald's packaging tasted better prompted further media propositions along the lines of that from journalist Lindsay Tanner: "Want children to eat carrot? Put it in [a] McDonald's wrapper." 13 The Robinson study is important for drawing attention to how fast food branding can impact the tastes of our youngest consumers, and it raises fascinating questions about the role of packaging in taste perception. However, the study has limitations. Robinson and colleagues suggest that the "substantial exposure to the McDonald's brand" 8 by preschoolers -drives children's taste preferences. Yet the study design fails to capture whether children's tastes are influenced by the aesthetics of the packaging rather than the branding itself. It does not reveal whether different types of branding impact children's tastes. Finally, the study focuses solely on preschoolers from low-income households. As a consequence, its conclusions are overstated. This paper aims to provide greater insight into the relationship between food packaging and taste preferences in young children, by exploring how differently packaged foods -such as those with different types of branding or aesthetics -influence preschoolers' taste preferences.
A redesigned study
This redesigned study followed Robinson et al.'s original methodology, with key modifications. We used four of the same food products, adding a fifth option (a cupcake) that preschoolers would not associate with McDonald's. Instead of focusing solely on lowincome families, the redesigned study included preschoolers across all income brackets.
Importantly, children were asked to select foods in three different packaging "pairs": 1) McDonald's versus plain (white) wrapping 2) McDonald's versus coloured (non-branded) wrapping; and 3) McDonald's versus Starbucks wrapping.
This redesign allows for observations as to whether packaging aesthetics influences children's taste preferences as much as the branding. Adding a component in which preschoolers select between McDonald's and Starbucks (an adult-oriented brand built around coffee) allows for preliminary observations about the degree to which the McDonald's brand is actually driving the preschoolers' selections.
Overall, this study aims to explore the way that brands/packaging familiar to children might impact their taste preferences, and to determine if a correlation exists between preschoolers' exposure to brands (via television viewing, visits to fast food restaurants, or branded merchandise) and their taste preferences for differently packaged foods.
METHODS
Children aged 3-5 years were recruited from four preschools in Alberta. Two preschools were located in a major urban centre (Calgary) and two were located in an outlying resort town (Canmore). One of the preschools was privately run, two were run by charitable organizations, and one was a small parent cooperative preschool.
After receiving approval by the University of Calgary Research Ethics Board, the study was introduced at staff, parent, or board meetings at each preschool, and advertised through preschool communication channels (e.g., websites, newsletters, bulletin boards). An information package (containing an introductory letter, information sheet, consent form, and parent questionnaire) was sent home with/to the parents.
Parents willing to have their preschooler participate signed the consent form and completed the self-administered questionnaire. Questions (drawn directly from the Robinson study) pertained to: child age, sex, race/ethnicity; number of television sets in the home/in the child's bedroom; number of TV hours the child typically watches per week; frequency with which the TV is on in the house; whether the child has asked for foods/drinks seen on TV in the previous week; how often the child eats at/visits McDonald's or other fast food restaurants; and whether toys from McDonald's were in the home. Our questionnaire also inquired about family income, how frequently their child visited Starbucks and whether Starbucks branded items were in the home. Finally, parents were asked to indicate if their child had food allergies or foods s/he should not taste.
On the day of each tasting, children were randomly assigned to one of the three packaging "pairs" (McDonald's vs. plain; McDonald's vs. colour; McDonald's vs. Starbucks). Trained research assistants (RAs) then followed the precise methods and RA script wording outlined by the Robinson study. Each child, one at a time, was invited into a separate room and asked if s/he wanted to play a "food tasting game." If yes, the child was seated at a small table that had an opaque screen at one end. A research assistant (RA1) explained that she would sit behind (and be hidden by) the screen during the food tasting, but that they could still talk. RA1 explained that "[name of RA2] is going to bring you some foods to taste". Children were told that they did not have to taste the foods if they did not want to, and that they could stop playing the game at any time. Once RA1 was positioned behind the screen, RA2 placed two samples of identical food, each wrapped in a different kind of packaging, on a tray in front of the child.
The following paired food samples were brought out, one at a time, RA2 put the tray with the two food samples in front of the child. RA1 instructed, "Now, take a bite of this food" (pointing around the screen at either the left or right side of the tray, following a predetermined random order). She then reached around the other side of the screen, pointing to the other sample: "Now, take a bite of this food." After the child tasted the two samples, RA1 asked, "Tell me if they taste the same, or point to the food that tastes the best to you." As noted in the Robinson study, it was essential to give children the choice of the "right" answer -that the two foods tasted the same. The same steps were followed for each food pairing.
RA2 then inquired, "Can you tell me where you think this food is from?", while pointing to the sample wrapped in McDonald's packaging. During the food-tasting session involving both McDonald's and Starbucks wrappers, RA2 repeated the question for the Starbucks wrapped sample, while pointing to it.
If a child failed to correctly identify food samples packaged in branded wrappers as from McDonald's or Starbucks, the child was asked by RA2 at the end of the food-tasting session to point to the food from McDonald's and/or Starbucks. This final question was included in case some children recognized the branded wrappers, but did not name the brands when asked. RA2 recorded each child's answers. At the end of the tasting, she thanked the child and led him/her back to the classroom.
Following the methods of the Robinson study, the null hypothesis was that children would indicate no preference between the two samples of each food (the correct answer). Children were considered to have no preference when they 1) said that the two samples tasted the same, 2) did not answer at all, or 3) did not know. Preference for food identified as McDonald's was coded +1. Preference for the alternate food in the pair was coded -1. No preference was coded 0. For the primary analysis, evaluating preferences across all foods combined, answers were averaged to create a total preference score between -1 and +1 for each participant and the null hypothesis was tested using a nonparametric Wilcoxon signed rank test. The measured pre-existing factors were assessed using the Mann-Whitney U-test for dichotomous variables and the nonparametric Kruskal-Wallis test for categorical variables. Tests were two-tailed and statistical significance was set at α < .05. To assess the taste preferences for individual foods within each group, bootstrapping was used to establish a bias-corrected and accelerated (BCa) 95% confidence interval for the mean.
RESULTS
Seventy-seven parents consented to their child's participation and completed the questionnaires. Of the resulting sample of 77 children, 65 (84%) completed the food-tasting experiment and comprised the analysis sample. Two children were too old to participate; 5 were absent at the time of the tasting; 2 declined to participate; 2 did not understand the procedure; and 1 had too many food allergies to safely take part. Only children who did not taste any food samples were eliminated from the analysis. Some children did not taste certain samples because of food sensitivities/allergies or taste preferences: 4 children did not taste the hamburger; 1 did not taste the fries; 1 did not taste the chicken nugget; 8 did not taste the cupcake (mostly due to allergies). Table 1 presents the characteristics of the sample.
The average participant was just under age four, and the gender split was roughly even (slightly fewer boys participated). Just under a quarter (23.1%) of the sample were visible minorities (which closely mirrors the demographics of the general Canadian population 14 ). Approximately two thirds (63.1%) of parents reported McDonald's merchandise/toys in the home. Yet 64.6% reported that their child visited McDonald's less than once per month. Overall, 46.8% of the children correctly identified the McDonald's packaging. Starbucks branding was much less familiar to the children: only 12.6% correctly identified it. While 31% of parents reported Starbucks merchandise in the home, their children rarely visited Starbucks (87.7% less than once/month and only 1.5% multiple times/week).
There were an average of two television sets per household, with very few children (4.6%) having a TV in their bedroom. Television viewing habits varied substantially, averaging 7.8 hours per week, with the majority of children (69.2%) watching fewer than 10 hours per week. Only 15.4% of parents reported that their child had asked for foods seen on TV in the previous week. Table 2 presents the preschoolers' taste preferences. Children's preferred the McDonald's over the plain (p<0.009). However for the coloured (p<0.240) and Starbucks (p<0.404) samples, the null hypothesis is not rejected. 
DISCUSSION
Preschoolers aged 3 to 5 preferred the taste of foods in decorative wrappings, reinforcing that aesthetics matter -even for very young children. Food packaging (and wrappings) are key to attracting consumer attention and influencing sensory expectations, 15, 16 and research studies reveal that packaging/containers can impact the actual taste experiences of consumers [17] [18] [19] [20] -including preschoolers. 21 Our findings reinforce this, in showing that preschoolers overall thought the food samples in decorative wrappers "tasted best" compared to those in plain wrappers, even though the foods were identical. Yet one must be careful not to presume that the preschoolers' aesthetic preferences are actually brand preferences. Robinson et al.'s experimental study, which served as the impetus for this study, makes a firm assertion in stating: "this was a real-world study addressing a straightforward, real-world question: do children prefer the taste of food and drinks if they think they are from McDonald's." 8(p.795) The authors conclude that the answer is yes, and that "brand identity can influence young children's taste perceptions." 8(p.794) Our study suggests that conclusion is misleading: it is not necessarily the brand influencing their preferences. Just like other consumers, children prefer food that comes in decorative wrappings regardless of whether the wrapping is "decorated" with McDonald's branding, Starbucks branding or multi-coloured polka dots.
When faced with a choice between food placed in McDonald'sbranded wrapping and food in plain wrapping, the preschoolers in our study indicated a taste preference for the McDonald's foodjust as the Robinson study reported. However, when faced with a choice between food in McDonald's-branded wrapping and food in a colourful wrapping, or between food in McDonald's wrapping and food in Starbucks wrapping, children did not indicate a preference for the McDonald's-branded food. Children rely more on aesthetics than on branding when making choices. A colourful wrapper or a wrapper with an unfamiliar logo has equal appeal to a wrapper with a familiar logo for children.
Results showed that the children in the study were familiar with the McDonald's brand (almost half of the children identified it) but markedly less familiar with the Starbucks brand. Not surprisingly, only 12.6% of children were able to identify Starbucks. Starbucks' adult-oriented brand built around coffee provided a counterpoint to the McDonald's brand, which Robinson et al. picked because of McDonald's "substantial exposure" to children. 8(p.794) The relative "paucity of exposure" children had to Starbucks allowed us to interrogate whether it was brand exposure that really mattered in children's resulting taste preferences. Eighty-eight percent of the preschoolers visited Starbucks less than once a month; 31% of parents indicated that Starbucks merchandise is in the home. . That the American preschoolers were more exposed to McDonald's might explain why they were better able to identify the McDonald's brand (62%) compared to Canadian preschoolers (47%). However, the fact that the Canadian children were better able to identify McDonald's than Starbucks does suggest familiarity with the brand -albeit to a lesser degree than their American counterparts.
When it comes to television exposure, viewing, and requests, our study found no correlation. Children's food preferences were not statistically related to the number of televisions in the household or in the child's room, nor were they related to the number of hours of television watched per week. Roughly 85% of parents indicated that their child did not request foods or drinks seen on TV in the previous week. This is unlike the Robinson study, which found that "children with more television sets in their homes (r = 0.24, p<0.04)… were more likely to prefer the taste of foods/drinks if they thought they were from McDonald's." 8 This said, we do not intend our results to be used to argue against recommendations for limiting the commercial promotion of foods of poor nutritional quality to children. The World Health Organization, among others, has suggested regulating the promotion of high sugar, fat, and/or salt foods to children in order to stem the rising tide of childhood obesity and to improve children's health. 2, 3, 22, 23 We support this recommendation. What our findings suggest is the need to explore questions beyond commercial advertising on television and other media platforms. In particular, more attention should be paid to the important role of packaging in directing children's food preferences. On the one hand, our results suggest that potential positive applications might exist through packaging healthy food in colourful wrapping. This might be a positive option in light of studies showing that food packaging can influence children's perceptions of food more broadly, including how they evaluate the healthfulness of packaged foods. 24, 25 The challenge, however, is that this idea of promoting healthy food can be misused, particularly in consideration of the questionable products that have counted as "healthy" dietary choices for children by some food industry initiatives. 26 Given this, perhaps food is best presented to preschoolers without any packaging whatsoever (i.e., on a plate).
Future research opportunities exist. This was an exploratory study with a relatively small number of preschoolers. It would be interesting to examine preschoolers' preferences between i) colourful (unbranded) wrappings versus plain, ii) colourful wrappings versus Starbucks; and iii) Starbucks-branded wrapping versus plain, to see if the trend held. In theory, children would prefer the more decorativelooking package. There is also opportunity to revisit conclusions made from previous research. Our results agree with Robinson et al. but with one significant addition. Wrappings with brands (regardless of familiarity) or with colour are preferred by children. Preschoolers prefer foods in decorative, not plain wrappings.
The Robinson study -and especially its subsequent newspaper coverage -made much of the fact that children preferred the taste of carrots if they thought they were from McDonald's. Its authors conclude that "specific branding can alter young children's taste preferences." 8(p.796) Yet when children in our study were given the option of carrots in McDonald's wrapping or carrots in colourful wrapping, children liked the "colourful" carrots more. Appearance, rather than branding, appears to influence children's taste preferences. As such, when it comes to preschoolers and taste preferences, perhaps more focus should be directed to the wrappings around food -the packaging -rather than the particular brand upon it.
